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%t(D N MO S*yMfflT 2lZlS\<^TteVSS\s sills £ »J {gV%«&&CT > - 

, pmos (qpi) tTVNSiiraTncfcv^teu cpra^-KSffiVM 

AttVIN (=VDD) -feZ&WLX^Z. 
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tt/W l/^<;i/M# (H) £ffi77U VSSl//<;i/J:y±#Lfei:^l±D-l/^;i/M 
# (L) £ffi77-f£o 
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ittAK^-f A3 2tt, JBISlT2tC;J5V*T, S4 (b)O^ffif f NO F F &f 175 
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^miai^3 1«, 4Ti;-Ft&VMAfflA*S6t, X-fy^-Sl, S2£, 

^g-a-n^^^-y-cii:, yA-z 3iu, S3*:, ±y F^f- N 3 l 

*lTV^ 0 -YW\*-#3 1 Ui, «M«ffiVIN ( = VDD) h*m«^VSSh C 

>a-#3 i i <z>Affi;frMicM^c^M£*iTv^ 0 

[0 0 5 5] 

A^6{Cii*K^- FS&VMA^AA^tl, mmT2lZ^Xlt74 V* 
SI, S2£^U 3gtC^n>^>-^Cl5:^bT-r 3 1 1 fflAiJ^.a 

ic#y&£*i£ 0 d©^^x-r ^^s3^^Sfr'fe-5(DT', Aij,&acDM#&&« 

£*lT^> F (N AND) >f- h 3 1 4 C)-Jj<D A^J^tC A* U =ke>-;£tf)A 
;W$9 tc^^Tv^^re^fc^iivW l/^;W8#£tf>rai?^> F (NAN 

D) tfhe>*U £<oK:>f >r?-#3 1 5^1TW1 OiCMf^NOFF 

£ LTffii7$*i£ 0 aBraTiicfc^Tte, ^n:/^>^Cl©A;WteV 

SSl^;Wc£*u ±m*4 v 3 - h£*i£o 

[0 0 5 6] 

fc£> X^y^SUZ. ^TlfC&^TA^WiEVMA^VIN ( = VDD) fC& 

o & ^ ^ ic x a v * s i© m^ag z v T%tmzmmmj± v in^^p^m^ v> 

[0 0 5 7] 
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tD^ifVMA©Ifl:5:'f>;t-^ 3 11 T*2ffl^fbb^fS#$:3€tC^>f 

[0 0 5 8] 
[0 0 5 9] 

&oT. £lT> HBWTllC&V^tt, VSS#Aij££*K -f>A-#3 1 1 CD 
Affi;frteS>3- h LTVN£<DT% ^>A-#3 1 1 (D Xil& a COH^f 1//<;W£ V 
IN/2 ( = Vref) (ClR£ otV^o Z\ (D^M^mM h X. ?klC 0 6 iC^lT <fc ? 
&Cj$WT2CD#-r ^ >^T*, NMOS (QN1) ^>Lfci:I5T'VMA(i7> 

ytflZTJ yA-$ 3 1 1 CDA** a ICfc^t 3*1 -SCOT*, ^C7)££C0 
-f>A-#3 1 1 ©A^&aT'&b^V^Vref ( = VIN/2) <fc U *£ A* 1/ 

-f 3 i i ©M&ffi^teA-f (h) i^k;k -^cd^, vma 

#Vref J: >f > A- # 3 1 1 (DK^±\tU - (L) UK)UZ& 

So 
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®7tt_hfB^ffitai^3 1 <D*>5-^(DMf&M1t^-t &<DT:\ (a) te^CDHIi&IU 
> (bm(a)tc;fctt<5*-f y S 1~ S 4<£H£jm3- # ^ > ^^^i"ElT^So Z1Z1 
T*f£, lLWL<D^yA-Z (3 11, 3 12) 5:ffl^feM?:/TtltV^. *-fy?- 
SI, S2&A;MA, B$:tt§2A*«MX^>yft'fe^ X-f^^S3li^ 

[0 0 6 2] 
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-f>A-#3 1 2©Affli7iatCtiX-f y^S4S:M#|iCg&Sl,*CV*£. >f>A- 

^3i2«, -y 3 1 1 ^hsiic, m^*i±viN (=vdd> nmmm&v 
sstm^n&^m^xmm^n^o a yA-z 3 1 2 ^b&«E(Z)^> k^*- h 3 1 

4 ^©f^tc^MStife-r 3 1 3 fcju 0 5©(aIi^i:^#«©M-a-i:^^ 

< &»A3*lTV\&. fcfc, M(Dt> F^- b 3 1 4, >f # 3 1 5 {Co 

yA-# 3 11, 3 1 2-e2ML^##§:JliC^ 1 ^ *J 9 frm^ithT^ <tz.& 
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HStCfcV^T, ffiAF7^;13 2lt PWMES&3 3^^©PWMf f ^A* 
StlSA^SB^l 1 ^mtaS&3 1 )!)^©Mi#NOF F (H4 (b)#Jg) 
tfA^JStiSA^SHF-l 2 2AiJ0t>F^-h3 2 1ii, 3AA©t>K 
>F-h 3 2 2 £;, -<>A-# 3 2 3, 3 2 4, 3 2 5, 3 2 6, 3 2 7 h, PM 

os (QPD ©y- h##i:^-g>«MMA;i/xSH$:miJ-r^ffi^^i3 

nmos (qni) of- bm^£te&mmm.AfrxsL*mj]'?2>mi}i%?-i 4 

[0 0 6 6] 

S8©«^iCj:oT, ffi*3B^13, 14lCtt, 02(a), (b) JC-£ 4x^*1^ b 

tA>^SL^A>f l/^KCfi^lA^CillCioTNMOS (QNI) tf*yt 
5t, tftRfy- K*fiVMAJi®2 (c)«Z>«fc-5{C«aR*BEVIN (=VDD) ^bPI 
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TLSmS&VSS£M3-TJ: >)4&^W§L\Z7 ht fit, MM 

^-f^>^) -en- i/^<;wc$*i> -ecz)^, NMOS (QNl) tf*7^Ttp 

ms- FKtvssmm&mmtfWit&Zo znizz-ox. *m;- kk^vss 

[0 0 6 7] 

jEt-ta^fcSi (Dnt&nmmiz cmos-t >A-#nig&ic^T, p 

MOS (QP1) 3^*7Lfelft, NMOS (QNl) ^t>Lt*^;- KKfflf 
&VMA#T»L3S2|l*&VSS,fc yfiV^fiJC*-er>^-2/3.- h U i7> 
h#*>36i£«&VSS*T?MoT3fefc&**l& h V ^ITNMO S ( 
QNl) $:^-^tC-t-g> CflPt>NMOS (QNl) h«JBE&n - l/^JCf & 

VSSl/^;i/5rMA^^^lCtpray - FKffl|^e>VSSfl||JC«^SKtlT«*M*'r 

ms&fcM^TiffJtic&ffii-sr < it^^c nm o s (qnd 

(Mt5) ^ott, fcnictfJffi;/- FifeVMAWtev 
[0 0 6 8] 

£.Z\ZX% PMOS (QP1) <D*7$8miZ&tfZ>VMA(DmB.Mik<Z>ti:1jl$ 

CTffilU £#<Z>:M^C|&£TVMA#VSSl/^;i/££M1-5j& (J£*T> ifn 
,£&*h^e>) P*fa&sBWi£K:;£tt-r<5. KP13, 09(a)©3*©*J:^y© 
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mo s <D^f— shomsi'mm^ z>m 1 vMASPOTi 

[0 0 6 9] 

^ot, fn^ffifp («*.tfP0, pi, P2) &Mtt, -£tf>i£nj&&fi 
MifNOFF' (H9(b)#0J {C^^T«^!JSSf§#££65cL:i:v- 

£#iffi1-3-ftfc>UiC, 09(a)[CibfcPMOS (QP1) <D*7ffl 
[0 0 7 0] 

Hi o ^i^^©||2(D^^g(Z)^(^)«^!glalii&(Z)^S:mbTv^^ 0 

[0 0 7 1] 
[0 0 7 2] 

Hioi?ii, r tuc g TPWMtms&cjiff it & 

frtt 3 *^!?§3aM IT, 01 &CfcttS#jrffi(!Ii&3 1 GD^ffi^ CBI4 

(b)CDN O F F] {CS^T±^Lfci?a^£m£4&ffi-rs [09(b) (Z)^ffi« 
fNOFF' Z. tX*Mffimffi(DivbZikmL. X7-7>^4 0^1 

TPWM@S|3 3 \zmffiM x M1tfrrtZ>£oiZLtc.*j<D-e&2> 0 
[0 0 7 3] 

HI 1 0 T*m 1 PMOS (QP1) <D*7Mm-?NMO S (QN1 

) b£B#&C, tJJ|ffly - F«&VMA#«^*jEbVIN ( = VDD) Tb^l^TU 

&tffib Clfc^tt, gff^ L ^ «fc e> 9 (a)[3btPMO S (QP1) ©71"^^ 
r^{Cfc^^^raTll^:T12^D^raJ:b$:^ffiLT ; fe;c}:V^] , 'pt* < i; =fe ZLCD-g uM 

^«^mfi#NOFF' Srm*^s^ffinim3 i Azmiifcztt, z<dvu& 
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[0 0 7 4 ] 

±ta«MMiai^ 5 0 ifn^fi^mM-^NOF F' SrMVATrfl 
afgSr^Lfc&^-e&oT^mv^ 3*UCJ; »J, El 1 (Dmmmm*. &&&&& 

[0 0 7 5] 

hic, @fffs^tBtms&3 1 Ait. mnz&v2>$i&m$&3 i nmvmmzz^iz 

m7Ltc*)<D-Z3b'DT*)&^ 0 BP*>, BfjfH^ffiHII^3 1 PMOS (QP1) 

0t7WNMOS (QN1) tf^^L&BliC, BufH^H^ — FKCDiBtSVM 
A#VSSI^;1/ J: U-H.{£^l/^;WC7>#-£/3.- Mfetfffl7>^-^a 
- h^MoTVSSL/K;i/J; U_h#L^r ^fc&ffiU tffif^NOFF (04 (b 

m*feVSSlcMo^^-f ^ >^I:MU if n^g^ffiM^NO F F' fcffiij 
-rSfeCD-e&oTfemv^ 3*UC£*J, 0 1 0 NMO S (QN1 

) (D*ymz. a}ijK7^^3 2& WLTNMOS (QN1) $r^"7LT«iJ 

[0 0 7 6] 

±mmmmmm^ 5 0 tfjfa^mtin&3 1 A^^cDtffiH^n^«^ffiM# 

NOFF' $:M^tPSW/NSW^ (012(c), (d)#^) 

1 &C^f 1 <£>0i&5 1 f®PSW/NSWf^ (012(c), (d)# 
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011 tzm-rmi <z>m&5 1 fyfapwMim5&3 3 ^^©pwMft cm 

&A;i/XSH4:&&IIfC^#) &AAtl>A^i5i: 4 Baffin ffi0i& 3 l A 

frbcDmm-eugMm&mm^NOFF' (09(b)#ac) &a#i-sa;«^- 

16 4:, 2o02A*;r (NOR) ^-h5M, 5 1 2 £, 2A*t>K^ 
-h5 13t, >f>;t-^f 5 14fc, 5 1 5 4:, PMOS (QP1) 

?nt, fni»^,PMOS (QPD <D*yfflm<DmTZT°(DWfflZm 
tNSWi^^ffiM5ffiM?18ii, &fll*. , r*J*3*l , tV^. _hfH7T ( 
NOR) ff~ h 5 1 1 , 5 12ti, SWC^tf)m;d£ff&CD7 T>f- h©AAtl 
T'JfjfiLT&U, R-S NOR7>)/f $:MIT^§ 0 
[0 0 7 8] 

@i 2H c m o s a yrt-zw&^x+i ■t&T.A v^yvn^y* sh, sl4: 

,011 <7)tgfS&5 1 iCT#E££*l£ P SW/N SWfS#4:tf>gB^£^-r#-f ^ > 
m-M'^. 012(a), (b)li02(a), (b) 4: IT & »J , 
if n P ic vm: s L# n - u<Mzm% fc$m i:^otv^5. Hi 
2 (c) » s Ha>:ft *>±# i) e> if a p * t* ©si mtf u-uK)w. 
Znmofflmtfnj u^&ttSP swft&^b, 01 2(dH±ifa,&&fi 
P3b>e>^;i/^SH©Stt>T^y^* , T?©JBISI««A>f 1/K;i/15\ *©*fi(Z>J(Bra#n 

[0 0 7 9] 

01 3 {C^[Ug&5 2tt, ( = «gi«£EVDD) £ *l £ AiJ 

«?1 9fc, 01 l(Dm&5 l3i)^OPSW«f [01 2(c)#M) 1$A±)1rZ> 
Ai7^2 0 4:, 01 1 (Bigg&5 1 frP>tf)N SWf^ (01 2 (d)#flg] #A±r 
t5A^2 1 4:, SiHm^VSS^j^StlSA^SB? 2 2 4:, ^«^ES& ( 
#U>h^-) Mt^PMOS (QP2) , PMOS (QP3) 4:, PMO 
S (QP2) H&KfenMmV& SMtSPMOS (QP4) 

4:, j£«8K«tQ0 4:, ^*^tmi^ (#1/>N^-) &ilSt§NMOS (QN2 
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) , NMOS (QN4) ±fBPMOS (QP4) £ _tSENMO S (QN4) £ 
<Dm\ZW.WKmMZtlfcPMO S (QP5) tNMOS (QN3) T*^£*l£C 
MO S-f yA-Z S ^ >;^-^OPMO SilNMOS©S?ijti 

MOS (QP6) hNMOS (QN5) T*m&2nf~&jJ®.<£>CMO S 

PMOS (QP6) £NMOS (QN5) CO^it K U>f > iCgBKS tl, AW© 

[0 0 8 0] 

JK±j*^fe^2©|gJ6<Z)^J»fCj:*i«, SI 6<Z)^5RM(Z)iai^©J:e>lC«^ 
fl}ISWI^J!'J, *gfc«ffi»fti*«:l»£, «ffiffi«Si©m*tR^»CJ:S 

[0 0 8 1] 
[0 0 8 2] 

w Kb5>^^&NMos t l r=. cmo smmmmz^^x mm Lt^i)K 

[0 0 8 3] 
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